Sarcolemmal Na(+)-K(+)-ATPase activity in congestive heart failure due to myocardial infarction.
Because the Na+ pump is considered to modulate the contractile force development by the cardiac muscle and depressed cardiac pump function is the hallmark of congestive heart failure, we characterized the sarcolemmal Na(+)-K(+)-ATPase activity in failing rat hearts after myocardial infarction. For this purpose, the left ventricular coronary artery was ligated, and hearts were examined 4, 8, and 16 wk later; sham-operated animals served as controls. Hemodynamic assessment revealed the presence of abnormal cardiac function at 4, 8, and 16 wk. Although accumulation of ascites in the abdominal cavity was present in experimental animals at 4 wk, other clinical signs of congestive heart failure in experimental rats including lung congestion and cardiac dilatation were evident 8 and 16 wk after induction of myocardial infarction. The depression in Na(+)-K(+)-ATPase activity in purified sarcolemmal membrane from the uninfarcted experimental left ventricle at 8 wk was associated with depressed Vmax without any changes in the affinities for Mg-ATP, Na+, and K+ or the pH optimum for the enzyme. The Kd values of both the high- and low-affinity binding sites for [3H]ouabain, which is believed to interact with Na(+)-K(+)-ATPase, were increased; however, no change in the density of either class of ouabain binding site was evident. The depression of Na(+)-K(+)-ATPase activity in failing hearts at 16 wk of myocardial infarction was not different from that observed at 8 wk but the enzyme activity was not altered at 4 wk of coronary occlusion. These data support the view that depression of Na(+)-K(+)-ATPase activity may serve as an adaptive mechanism during the development of congestive heart failure.